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Energy-use in the IEA-11
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Source: 30 years of energy use in IEA countries



The rise in welfare depends more on
energy efficiency improvements than
on growth in energy use!




Energy efficiency — The most
Important means to reduce GHG

Emission Reduction by Technology Area
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Improved end-use energy efficiency
is the most important contributor to reduced emissions! Source: The IEA Energy

Technology Perspectives,
2006




Let us use the efficiency
Improvements wisely

 The ASI-formula
 Energy Use = Activity*

—

Structure* N
Intensity e

e Can we harvest the % ' y
Intensity improvements in  ~——22 J/
full? 7

e Do we need more
(activity) or bigger



CO2-emissions In the world
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countries total emissions. China exceeded USA emissions in 2006

CO2 emissions in 2004
(million tonnes)

Part of the Chinese CO2 Is
ours!

Graph. CO; emissions from China’s net exports in 2004 in comparison to other
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CO2 per capita (tonnes)
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Does climate change concern
you?

Required Action on Climate Change

Percent Saying "Mecessany,” Average of 21 Countries, 2007

Dielinitely Probably
. Necessdary . fecesshdry
Will individuals need to change
lifestyle and behaviour to reduce

amount of dimate changing | -
gases produced?
Will the cost of energy need to 61
increase so indwiduals findustry :

use less?

Source: BBC World Service Poll Nov 2007



Energy Efficiency is the cheapest resource

Global cost curve of GHG abatement opportunities beyond business as usual

2030
Cost of abatement Industrial Coal-to- gwfid -
FURACO.e feedstock substitution . o CCs gas f’h'ﬁ AE-GFEE At
2 : . Forestation Soil coal Waste 5|a|
] Livestock/ CCS EOR: | Wind, [\ II retrofit | =
Smart fransit soils New cog) | |".I Solar
- Small hydro Nuclear | \ Forestation | | pen. A
L Industrial non-CO, [\ | I.'u'r\ |
Airpla » / | '
End-t::'_‘.ll IDSIEES ] 1 i 1 | 1 il | L 1 1
] TR ' s a2l
1 2| |3 4 & g 9 1100 11 12 13 14| 15 16 17|18 19 20 ({21 22 |23 2 25| 26 27
I Culose  Industrial | Awoided | Indusirial
- Sugarcane ethagel  non-CO, Co-firing CCS; demriﬁ:_?:a || ces
- biofuel biomass new coal I

-180

& Yallenfa | SH

\ Fuel efficient vehicles
Water heating

-l

T
L Air Conditioning
Lighting systems

| Fuel efficient
commercial
"|| vehicles
i

L\l
Inzulation improvements

wattenfall climatemap

Indusirial matar Abatement
systems  (GtCO.efyear

Negative Costs!

* ~27 Gton CO,e below 40 EUR/ton (-46% vs. BAU)
* 7 GGton of negative and zero cost opportunities
* Fragmentation of opportunities
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What drives demand — really?

e Basic needs for survival and
comfort or needs to be
modern?

« Efficiency might not be
enough - What about
sufficiency?

 And If energy efficiency Is
a)profitable,
b)effective and

cWwiched faor — whAat etonce 11e?




Managing Demand

e What Is energy
efficiency?

e How far can we reach
with policies and ¢
measures ?

)




The curse of the Demand Side
(Energy Efficiency)

Energy Efficiency Is
Invisible

Energy Efficiency is
not a Product, but a

characteristic (with
products in comparison)

Energy Efficiency Is
delivered in many
small packages

..... and on different
occasions




Barriers are images of troubled minds

BARRIERS
 Information (Availability, Reliability,
Comparability)

* Transaction Costs (“Time is money”)

* Financing (High First Cost, Access to funds)

* Price distortion (Internalisation)

» Market Organisation (Split incentives, Calculation
Methods)

* Regulation (Based on old technologies)




Barriers as a metaphor can lead
us astray.

Once removed the road
IS clear....well?

Lower barriers make the
play easier... probably
yes

Barriers are real and well
defined....doubtful

There are means to
address the barriers in
an undisputed
fashion....not if they are

rindaoafinad




Barriers are not the same to
evervone

CONCERN(ED) | Energy system

Energy sector

_ Example
Few Primary energy Coal

M [ Corporate ] Conv¢ersion Plant (CHP)
o SEGISION, _ Distribution Grid(s)
e -
O Final Energy > Electricity
e | !
< End-Use equipment Light bulb
Usefulness { Individual - ¢ seful energy Light
Comfort decisions €mission

Many, End-use installation | Fixture and
: reflector
Energy service Lighting comfort

Source: Energy system hierarchy. (adapted from The World Energy assessment, WEA




The value chain used to be
vertical..

Regulated
monopoly
Generators
Transmission
\—_

Retailer

Distribution
Supply

AR
End-use /J . L L




...but with liberalisation
the value chain is fragmented

Generators

@ O

Transmission

Distribution Indepen-
Supply dent
Retailers

End-use L E

Unbundled full
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But there are several means

LARGE-SCALE ENERGY EFFICIENCY

/\

Market Acceptance

“Mandating”

N

< O\

“Commoditise”
for Non Price-
responsive

e.g. ESCO;
Labels

Commitments

Standards | Delegated
e.g. MEPS; Agreed
Top-runner actions
e.g. Voluntary
Agreements;
Technology Actions
Procurements )
e.g. Muni-
cipalities
planning

e.g. Certificates

Price-
responsive
customers

e.g. Taxes;
DR (elasticity)




Technological changes

o Supply technology have
new opportunities, smaller
units and renewable fuels

e End-use and distribution
technology will be more
Intelligent

o Supply to the vast masses
of underprivileged will
require technology
development



New paradigms — Distributed Generation

| Rgure 1 |
Disiributed Generation in an Electricity Network
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New Technologies
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Source: An EPRI Initiative to Advance the Efficient and Effective Use of Energy



Map of Electricity Deprivation in the

world

2002 2030

World population without electricity

2002 2030

1.6 billion people 1.4 billion people

P

Source: IEA WEO 2004






Bad, expensive lighting keeps
poor people In poverty

Carbon Dioxide Emissions by Lighting Source (kg/year)
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Source: Jones, R. Jianping D., Zachary G., llan G. and Mills, E.

Altematives to Fuel-Based Lighting in Rural China, Proceedings of
Right Light 6. May, 2005, China.

http://eetd.lbl.gov/EMIllssPRESENTATIONS/Fuel_Based_LightingGROC
C.pdf

Ghana

Photo: Rick Wilk

http://lightingafrica.org/brochures/BrochureEnglish.pdf



100%
SOLAR

Global Annual Spending on Lighting

m Electric Lighting

$38 Billion Fuel-Based Lighting

$185 Billion

Sources: IFC Lighting the Bottom of the Pyramid; Evan Mills,




A Solar powered India!
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EURDPEAN COMMISSION

EET AT E O R

Joint Research Centre

Technology Learning Curves
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A sustainable system combines energy

efficiency and renewable energy

Intensity in
energy use

Low -intensity
*LED
*Low -temp. heat

Medium
*CFL
*Heat Pump

High
eIncand . lamp
*El. heating

Concentrated
Fossil,
Nuclear

Decentralised
Local
e.g.Biofuel

Scatterred
PV,
*Solar heating

Density
in supply



Energy Efficiency has multiple
dividends

. Cost
e Environment/Climate

Employment
 Industrial development
« Poverty alleviation

e Holds back prices in
supply

 Reduces pressure on
supply reserves




|s sustainable growth

possible...
NN\ without DSM
3 and without
C;,\ global co-

9‘ operation?
ieL’






